1/10 

Anthony Correale etal 
LJP YOR920030359US1 



106 




100 





j02 




Vddh 



112 



112 



I lU 



114 



122H 


122L 




124H 


124L 




126H 


126L 




128H 1 


128L 




2/10 
YOR920030359US1 



152 



INPUT NETLIST, TECHNOLOGY, TIMING CONSTRAINT 



TIMING CLOSURE WITH SINGLE V^dh 



LOGIC AWARE VOLTAGE ASSIGNMENT 



I 



REFINEMENT WITH LEVEL CONVERTER OPT. 



PHYSICAL AWARE VOLTAGE RE-ASSIGNMENT 



YES 




PLACEMENT / POWER GRID CO - DESIGN 
TO FORM Vddh / Vddl VOLTAGE ISLANDS 



PHYSICAL SYNTHESIS ENGINE 



154 



156 



158 




FIG.3 



3/10 
YOR920030359US1 



156 



FIG.4A 



CHECK EACH 
MACRO 



CHECK EACH 
LATCH 



I 



CHECK EACH 
CELL 



1560 



1562 



1564 



SELECT AN 
ELEMENT 



INCREMENTAL 
TIMING 

1571 



C END ) 



LOWER SUPPLY 
INSERT LEVEL 
CONVERTER 



1570 





RETURN SUPPLY 
REMOVE LEVEL 
CONVERTER 



SELECT ANOTHER 
ELEMENT 



FIG.4B 



4/10 
YOR920030359US1 



Vddl 



Vddh 



172A 


170^1 


172B 


174 


J76 


J78 


w2 




w3 


w4 






w5 




w6 






w7 




w8 




w9 





FIG.5A 

Change to Vddt, 



172A 


JTp' 


172B 


174 


176 


j78 


w2 




w3 


w4 






w5 




w6 






w7 




w8 




w9 





FIG.5B 



5/10 
YOR9200303S9US1 




6/10 
YOR920030359US1 



A 

T 



210 



218 



220 



1^ 



I 

LC 



Vddh RECEIVERS r 
214"^ 



Vddl DRIVER 



212 



216 



FIG.6E 



232 



230 



242 



Vddh RECEIVERS 



240 



34 



238 



Vddl DRIVER 




236 



FIG.6F 



7/10 
YOR920030359US1 




8/10 
YOR920030359US1 



SIZE FAININ 
CONES 



282 



T 



DELETE CONES 
SMALLER THAN k 



I 



UPDATE CONE 
SIZES 



286 



284 



288 



MORE CONES 
SMALLER THAN k? 



280 



DONE 



FIG.8 



9/10 
YOR920030359US1 



LC 

LC" 



308^^16^ 

3io^::^i8^: 



306- 



FIG.9A 



304 



300 




FIG.9B 



IDA 
CANDIDATE 



I 



332 



TEMPORAILY REPLACE 
CANDIDATE AND LCs 



334 




338 



RESTORE 
ORIGINAL 
CANDIDATE 



SELECT BEST 
CANDIDATE 



340 



330 




NO 



FIG.10 



DONE 



] 



10/10 
YOR920030359US1 




FIG.11A 




FIG.11B 



350 




09<f 




M J« ^"""^ 



LC 



352 




LC 



358J 





ID F0 1 LEVEL 
CONVERTERS 



I 



362 



TEMPORAILY 
REMOVE BUFFER 



364 



RESTORE 
ORIGINIAL 




368 



DONE 



FIG.12 



